Trichostatin A prevents neointimal hyperplasia via activation of Krüppel like factor 4.
The proliferation of vascular smooth muscle cells (VSMCs) is an integral part of the mechanism of vascular diseases such as restenosis. Post-translational modifications by histone deacetylase (HDAC) inhibitors play an important role in the regulation of gene expression by inducing cell cycle arrest. However, the role and mechanism of the HDAC inhibitor trichostatin A (TSA) on neointimal proliferation remain unknown. In this study, we investigated the effect and mechanism whereby TSA prevents the proliferation of VSMCs and neointimal hyperplasia induced by balloon injury in rat carotid artery. Local administration of TSA significantly prevented neointimal hyperplasia. TSA dramatically inhibited the proliferation and DNA synthesis of VSMCs in response to FBS or PDGF-BB. Overexpression of Krüppel like factor 4 (KLF4) blocked the cell proliferation and DNA synthesis, as determined by the MTT and [³H]thymidine incorporation assays, whereas knockdown of KLF4 resulted in an increase in VSMC proliferation. In VSMCs, TSA increased the mRNA level and protein expression of KLF4. Treatment with TSA or transfection of KLF4 increased the expression of both p21 and p27 and promoter activity. In addition, the anti-proliferative activity of TSA was recovered in KLF4-knockdown cells. These data demonstrate that TSA inhibits neointimal thickening and VSMC proliferation via activation of the KLF4/p21/p27 signaling pathway.